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to 15-mm incision is made midway between the costal mar-
gin and the iliac crest at the anterior axillary line. The inci-
sion is carried down through the external and internal
oblique muscles, which are separated along their respective
fibers to reach the retroperitoneal space. With S-shaped
retractors and blunt finger or sponge stick dissection, the
areolar fatty tissue is dissected while the peritoneal sac is gen-
tly pushed forward (ventrally), which creates a safe space for
the insertion of the distention balloon system (Origin
Medsystem Inc, Menlo Park, Calif) into the retroperi-
toneum. The balloon then is inflated with vision via a 30º
scope introduced into the balloon trocar. The fully inflated
balloon is left in place for a couple of minutes to achieve
hemostasis and then is deflated and removed. A Hasson tro-
car (Ethicon Endo-Surgery, Cincinnati, Ohio) is introduced
into the space created and secured with two sutures to the
fascia to avoid gas leakage. The space created is insufflated
with CO2 to a pressure of 10 to 12 mm Hg. Two to three
Lumbar sympathectomy relieves vasomotor tone,
increases blood flow through collateral vessels, and inter-
rupts the afferent pain pathways. The procedure is indi-
cated eventually in cases of nonreconstructable peripheral
vascular disease in an attempt to forestall or limit gangrene
in thromboangiitis obliterans (Buerger’s disease)1-3 and in
vasospastic disorders (Raynaud’s disease, etc).4 Lumbar
sympathectomy also may be indicated in cases of severe
hyperhydrosis,5 in frostbite,6 and in patients with reflex
sympathetic dystrophy (RSD; causalgia).7-9 With our ex-
tensive experience with the use of balloon-assisted total pre-
peritoneal groin hernia repair, we applied the same principles
and technology to the successful performance of 29 re-
troperitoneoscopic lumbar sympathectomies in 27 patients.
PATIENTS AND METHODS
Twenty-seven unselected patients underwent 29 suc-
cessful retroperitoneoscopic lumbar sympathectomies for
the various accepted indications depicted in the Table.
There were 21 male patients and six female patients, with
a mean age of 45 years (range, 21 to 82 years).
Surgical technique. The procedure is performed with
general endotracheal anesthesia. The patient is placed in a
lateral decubitus position, and the table is flexed at the level
of the umbilicus to create maximal space between the lower
margin of the rib cage and the iliac crest (Fig 1). A 12-mm
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TECHNICAL NOTE
Retroperitoneoscopic lumbar sympathectomy
Nahum Beglaibter, MD, Yacov Berlatzky, MD, Oded Zamir, MD, Ram M. Spira, MD, and
Herbert R. Freund, MD, Jerusalem, Israel
We present a series of 27 consecutive unselected patients who underwent 29 retroperitoneoscopic lumbar sympathec-
tomies. There were 21 male patients and six female patients, with a mean age of 45 years (range, 21 to 28 years).
Twenty-two patients had ischemia of the lower limb, and five patients had severe reflex sympathetic dystrophy. The
retroperitoneal space was developed with a balloon trocar inserted through a small incision in the flank. Additional tro-
cars were used for endoscopic instruments. The sympathetic chain from the ganglia second lumbar vertebrae to the
fourth lumbar vertebrae was resected. The procedure was successfully accomplished in all the patients without any oper-
ative or postoperative complications. The mean operative time was 136 minutes, and the mean hospital stay was 1.4
days. All the patients had significant improvement of pain or dystrophic changes. Retroperitoneoscopic lumbar sym-
pathectomy successfully combines the advantages of minimally invasive surgery with the effectiveness of the open pro-
cedure. (J Vasc Surg 2002;35:815-7.)
Patients who underwent retroperitoneoscopic lumbar
sympathectomy
Patient characteristics (n = 27)
Male/female ratio 21:6
Mean age (years) 45 (range, 21 to 82)
Indications
PVD 14
Buerger’s disease 6
RSD 5
Raynaud’s disease 1
Vasculitis (nonhealing leg ulcer) 1
Right/Left/Bilateral ratio 13:12:2
Previous chemical sympathectomy 5
Duration of operation (minutes) 136 (range, 60 to 280)
Length of hospital stay (days) 1.4 (1 to 3)
PVD, Non-reconstructable peripheral vascular disease; RSD, reflex
sympathetic dystrophy.
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additional 5-mm ports are inserted with direct vision into
the retroperitoneal space along a line 2 to 3 cm posterior to
the first trocar, at the mid and posterior axillary lines (Fig 1).
If an opening in the peritoneum is detected, the proce-
dure often can still be accomplished with only minor incon-
venience. Often the peritoneum can be repaired with direct
vision with the S-shaped retractors after the removal of the
balloon trocar. Another possibility is the decompression of
the peritoneal cavity with a Veress needle, which equalizes
pressures. With the surgeon and assistant standing in front
of the patient, one can clearly identify the peritoneal sac
pushed backward and medially and the psoas muscle viewed
in front and upward (Fig 2). The ureter and gonadal vessels
usually remain adherent to the peritoneum, but they should
be clearly identified before any dissection is attempted. The
genitofemoral nerve is visualized descending downwards
and obliquely along the psoas muscle not far from its medial
edge. The vertebrae in the paravertebral space are palpated
with laparoscopic instruments, and the dissection of this
space is started at the medial border of the psoas muscle and
close to the vertebrae.
We use two instruments for traction, dissection, clipping,
and cutting. Sometimes a third instrument is used for the
retraction of the psoas muscle and for suction if needed. The
sympathetic chain is identified in front of the vertebral column
along the inner margin of the psoas muscle (Fig 2), and small
communicating rami and blood vessels are divided with
cautery or clips and endoscissors to ensure hemostasis. Care
should be exercised to dissect close to the sympathetic trunk
and ganglia to avoid injury to lumbar or other communicat-
ing vessels in the area. Such injuries are not easy to control but
can certainly be handled laparoscopically. The sympathetic
chain then is transected between clips at the level of ganglia
second lumbar vertebrae (L2) and L4 and removed. The sym-
pathetic ganglion that is most obviously visualized in the oper-
ative field after the dissection of the sympathetic trunk is L3.
Ganglion L2 is located below the lower pole of the kidney,
and L4 is located in the area of the promontorium and is
sometimes extremely difficult or even impossible to locate.
Because of the retroperitoneal approach, there seems
to be no increased technical difficulty in the performance
of the procedure on either the right or the left side.
Further advantage is achieved with the use of insufflation,
which helps in the separation and the better definition of
the various structures in the area. The specimen is sent for
histopathologic verification. The retroperitoneal space is
deflated, the trocars are removed, and the fascia at the
large port site is sutured. Port sites are infiltrated with
local anesthetics, and the skin incisions are glued.
RESULTS
All 29 procedures were successfully accomplished
without any operative or postoperative complications in all
27 patients. Twenty-five patients underwent unilateral
procedures (13 on the right and 12 on the left), and two
patients underwent staged bilateral procedures. Five
patients had previously undergone CT scan–guided chem-
ical sympathectomy. The mean operative time for one side
was 136 minutes (range, 60 to 280 minutes), with a clear
learning curve resulting in a markedly reduced operative
time for the more recent cases.
At completion of the procedure, the affected limb was
found to be warm and dry. Histopathologic results of the
Fig 1. Positioning of patient and location of ports. A, Initial incision. B, Port sites.
Fig 2. Retroperitoneoscopic view of operative field.
PS, Psoas muscle; GFN, genitofemoral nerve; PER, peritoneum;
PVS, prevertebral space; SC, sympathetic chain.
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resected tissue revealed nerve fibers and ganglia in all the
specimens. After surgery, only oral analgesics were needed
for pain control, and oral intake was resumed a few hours
after the operation. The mean hospital stay was 1.4 days
(range, 1 to 3 days). In a retrospective analysis of 11
patients, all men with a mean age of 52.5 years (range, 37 to
81 years), who underwent open lumbar sympathectomies
for similar indications during the period from 1992 to 1995,
we found the mean operating time to be 88 minutes (range,
70 to 130 minutes) and the mean length of hospital stay to
be 12.1 days (range, 3 to 60 days), with all patients needing
morphine or pethidine hydrochloride for initial pain control. 
Significant relief of pain (in the immediate and long
term) was reported by all patients, both vascular and RSD,
in the current laparoscopic series, although the improve-
ment of trophic changes in the patients with RSD was not
prominent. One patient who had a nonhealing leg ulcer
that was associated with vasculitis underwent successful
wound coverage with a skin graft after the sympathectomy.
Three patients, two in the peripheral vascular disease
group and one with Buerger’s disease, needed subsequent
minor amputations for gangrene (follow-up period, 8 to
35 months). In the historic open group, six of the 11
patients needed various types of amputations during their
longer follow-up periods.
DISCUSSION
Lumbar sympathectomy is performed for various indi-
cations. The main indication is for improvement of lower
limb perfusion in nonreconstructable arterial occlusive dis-
orders and for pain relief in selected cases of RSD.1-9
The sympathectomy can be achieved surgically or chem-
ically with CT scan–guided percutaneous injection of agents
like alcohol or phenol. Although chemical sympathectomy
was reported with some success, its completeness—and
hence, its long-term outcome—remains inconsistent.
Furthermore, complications related to the injection itself and
to the effects of the chemicals that are injected may cause
ureteral damage that could lead to strictures or even necrosis
and retroperitoneal abscess formation or fibrosis.10-12
Surgical lumbar sympathectomy remains the standard
of care even today. With the advancement of minimally
invasive techniques, new approaches to lumbar sympathec-
tomy have emerged. Endoscopic lumbar sympathectomy
has been reported sporadically with a variety of technical
methods. Some authors use the transperitoneal approach.13
Other investigators, like us, prefer the retroperitoneal
approach with either simple blunt dissection14,15 or with
the use of the balloon dissection technique.16-18 With our
experience with the balloon-assisted total extraperitoneal
repair of groin hernias, we have found the balloon to be
extremely useful in the performance of retroperitoneal lum-
bar sympathectomy.18,19 This technique creates a comfort-
able working space and enables excellent visualization of the
involved anatomic structures.
We could find no absolute contraindication for this pro-
cedure. Even previous operations in the retroperitoneal
region, although they render the procedure more difficult,
are not absolute contraindications to the operation. We suc-
cessfully performed sympathectomies in two patients who
previously had undergone open adrenalectomy and a kid-
ney operation through a long flank incision. Previous chem-
ical sympathectomy (n = 5 patients) was associated with a
more difficult and bloody dissection, which called for a
more cautious dissection but posed no contraindication.
Balloon-assisted retroperitoneoscopic lumbar sympa-
thectomy is a new method, which combines the reliability
and effectiveness of the time-honored open sympathec-
tomy with the well-established advantages of minimally
invasive surgery.
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